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S0V/142-2-3-5/27 


AUTHOR: - Silin, VD. 
TITLE: The Multivibrator Turnover Potential 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiotekhnika, 1959, Vol 
2, Nr 3, pp 299-306 (USSR) 


ABSTRACT : In this paper the author presents the analytical dependences for 
the turnover potential of a self-excited multivibrator, which fa- 
cilitate sufficiently accurate calculations of the duration of 
the generated pulses. The results of the analyses have been con~ 
firmed experimentally. Although, the turnover potential is one of 
the basic parameters of any multivibrator circuit, the available 
literature does not contain satisfactory analytical expressions 
or descriptions of experimental methods for determining its mag- 
nitude. Most authors identify the turnover potential with the so- 
called tube-blocking potential, (Ref.1,2,3,4,5). This results in 
the widely used expression for the turnover potential E 


Ey = & 


where Ey is the voltage of the anode feed source; f¥-tube am 
Card 1/3 fication factor. The inaccuracy of the aforementioned approach 
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was also noted in ref.5 by A.M. Bonch-Bruyevich. The aforemention- 
ed deficiency of the generally accepted representation of the 
turnover potential does not lend to any serious errors in inves— 
tigations as long as it docs not touch the problem of operational 
stubility of nultivibrator circuits. In the Intter case, such an 
analysis will meet essential difficulties. In this paper, the aou- 
thor presents some results of his theoretical and experimental 
investigations of the turnover potential of some typical circuits 
of self-excited multivibrators composed of triodes, a8 shown in 
fig-l. He discusses the anode-grid characteristics approximation 
of triodes in the area of small currents. He derives on analyti- 
col expression for the turnover potential. The investigation of 
experimental circuits, as shown in the block diagram, fig.5, con- 
firmed the correctness of the analytic conclusions. The author 
conducted a number of multi-vibrator circuits measurements with 
tubes 6GN8S, GNIP and GNSP.- The author compared the experimental 
data with theoretical data obtained according to the formla 


Pes +] in q io + in Sae2 Roe Ru and 
p 4 : 
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with the first mentioned formula. The results of this paper con- 
firm indirectly the suitability of using the exponential approx-— 
imation of the initial section of the anode~-gred characteristics 
of triodes. The publication of this paper was recormended by the 
Kufedra Moskovskogo aviatsionnogo instatuta imeni Sergo Ordzhoni- 
‘sidze (Moscow Aviation Institute imeni Sergo Ordzhonikidze). There 
are 2 circuit diagrams, 2 graphs, 1 block diagram and 7 Soviet 
references. 
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AUTHOR: Silin, v.B. s0v/106-59-8- 6/12 
TITLE: The Effect of Variation in Valve Parameters on the Pulse 


Duration in Multivibrator Circuits 
PERLODICAL: Elektrosvya2's 1959, Nr 8, PP 43 - Sl (USSR) 


ABSTRACT: The object of the article is to determine the variation 

jn the value of the pulse duration T or in the value of 
the oscillation period of multivibrators when their valves 
are replaced. The article is restricted to multivibrator 
circuits which employ triodes. The relative pulse duration 
variation is given by: 


AT 1 3 AE 
_?. ooo _Fgo_ (3) 
T E . U ; 4 
es a + 0 E50 + Us0 Pr) 
E50 + Uso 


where E, is the ampltidue of the pulse voltage at the 
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current i, » determined at some particular anode voltage, 
and in the trigger potential af 


0° The form of Eqs (3) 


and (8) are such that a change can be made from the unknown 
relative variations to the variation coefficients of ia 


and E., (Ref 2). The latter are dimensionless character- 


oO 
istics of the variation in the random value of T due to 
changes in ia: -(¥ (4) ) and due to changes in 


Eo? ~ (Vip (E oo) ) and equal the ratios of its mean square 
standard deviation 6, to its mean value 7 : when each 


parameter varies. The variation coefficients Can be 
combined to account for simultaneous, independent variation 


in i, and E60 : 


\/ 2 2 
Vp, (i,, E.o) = Vp (a) + Vinl(E oo) 
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This assumes that the triodes are not halves of a double 
triode. In the case when there is correlation e between 


the variations in E50 and i, » then: 


Vpligs Egy) = v2.) + Vr(Eeo) + 2Vn(igVp(Beg) (23) 


The article then gives the results of experimental 
investigation in which the circuits shown in Figures 3 
and 4 were used, 

It is concluded: 

1) correlation between i, and E50 increases the 


Stability of the circuit against valve replacement. 
especially for free-running circuits. 

2) With proper selection of the circuit parameters, the 
stability improves 3-4 times when U 50 = E. (the HT 


Supply voltage), compared to the stability when U0 =O. 


eRe PETRA FEI 


CIA-RDP86-00513R001550610010-2" 


CIA-RDP86-00513R001550610010-2 


"APPROVED FOR RELEASE: 08/23/2000 


ST SG eae Ee Maci eae EAS A Tc ES REE 


To NE HTT To A SOS ERATE TINS IS. 


ce LS 


SOV/106-59-8-6/12 
The Effect of Variation in Valve Parameters on the Pulse Duration 
in Multivibrator Circuits 


With proper choice of valves having the highest 
Possible correlation between their parameters and making 
U50 ae a the maximum deviation in the oscillation 


period when the valves are replaced will not exceed 
L5 = 2556 
There are ll figures, 2 tables and 3 Soviet references. 
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wilt, Ve. b., Cana Tech sei -- (diss) "Stability cf the perforuance 

of schemes of sultivibrstore." Moscow, 1960. 16 pr; (Ministry of Hiner 
Sha creccndary Srecia ist Educaticn RSFSR, Moscow Crder of Lenin Aviation 
Inet in S. Ordzhonizidze); 160 copies; price not given; (Ki, 22-60, 139) 
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PHASE I BOOK EXPLOITATION S0V/5197 
Moscow. Aviatsionnyy institut imeni Sergo Ordzhonikidze 


Voprosy impul'snoy tekhniki i elektronnykh vychislitel 'nykh 
ustroystv; sbornik statey (Problems in Pulse Technique and 
Electronic Computers; Collection of Articles) Moscow, Oborongiz, 
1960. 102 p. 9,150 copies printed. (Series: Its: Trudy, 
vyp. 126). 


Sponsoring Agencies: Ministerstvo vysshego 1 srednego spetsial 'nogo 
obrazovaniya RSFSR, and Moskovskiy ordena Lenina aviatsionnyy 
institut imeni Sergo Ordzhonikidze. 


Ed, (Title page): .V. T. Frolkin, Candidate of Technical Sciences, 
Docent; Ed. (Inside book): Ya. N. Luginskiy, Engineer; Ed. of 


Publishing House: E. A. Shekhtman; Tech. Ed.: V. I. Oreshkina; 
Managing Ed.: A. 8S. Zaymovskaya, Engineer. 


PURPOSE: This collection of articles is intended for scientific and 
technical personnel, and for students in advanced courses in 
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Schools of higher education. 
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SILIN, Vee, inzh. 


Dependence of the pulse durations of a multivdbrator on fluctuations 
in the plate voltage supply. ‘Trudy MAI no.126:5-44 '60. 
(MIRA 14:1) 


(Oscillators, Electric) 
(Pulse techniques (Electronics )) 
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ALBKPEROV, S.-M.A.; MASYUTA, V.F.; ; CHERNYAYBY, G.1.; GOLOVANOV, 
v.¥., redaktor; MBDWIKOVA, A.N., tekhnicheskiy redaktor 


[Gymnastics] Sportivnais gimnastika. Moskva, Voen.izd-vo M-va obor. 


SSSR, 1957. 60 p. (MIRA 10:8) 
(Gymnastics) 
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SILIN, Ve he e+ "The cost Important Problems in the Production of hay 
in the US3." All-Union Sci Res Inst of Fodders imeni Ve. R. 
Viltyams, Hoscow, 19556 (Dissertations for the vegree of 
Candidate of Acricultural Sciences) 
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DEMEZER, A-A.; DZYUBA, M.L.; BLINOV, L.F. kaniidat sel'skokhosyaystyennykh 
nauk; BOLDYREV, N.I., kandidat pedagogicheskikh nauk; GAY-GULINA, 2.5, 
GRUDEV, D.I., kandidat sel'skokhozyaystvennykh nauk; DUBROV, Ya.G., 
professor; KOVALENKO, V.D., ;KRYSINA, 0.1.; KURKO, V.l.; LEVI M.F., 
kandidat sel'skokhozyaystvennykh nauk; MORDEOVICH, M.S.; POPOV, I.P. 
kandidat biologicheskikh nauk;SAGALOVICH, Ye.N,, ogronn ibdib Meshal 
sootekhnik; STRUYANSKIY, I.L., vrach; SUSHKOVAcLYAKHOVICH, M.L., 
kandidat meditsinskikh nauk; SHAPOVALOV, Ya.Ya., kandidat sel'sko~ 
khozyaystvennykh nau; SHENDERETSKIY, E.I., kandidat sel'skokhosyay= 
atvennykh nauk; YAVNEL', A.Yu., kandidat meditsinskikh nauk; RODIMA, 
P.1., redaktor; YUROVITSKIY, Ye.1., redaktor;PEVZNER, VeI., tekhni- 
cheskiy redaktor. 


[Home economics] Domovodstvo. Moskva, Gos.izd-vo sel'khos.lit-ry. 
1956. 479 p. (MIRA 10:5) 
(Home economics) 
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USSR/Farm Animals - General Problems. Qel 

Abs Jour : Ref Zhur - Biol., No 7, 1958, 30898 

Author : Silin V.N. 

Inst _ 

Title The Most Important Problems in the Production and 
Utilization of Hay. 
(Vazhneyshiye voporsy proizvodstva i ispol'zovaniya sena). 

Orig Pub : Vestn. s.-kh. nauki, 1956, No 3, 73-83. 

Abstract : The article gives a general description of hay resources 
of the rorest-meadow, steppe, and desert-steppe zones 
of the USSR. The conditions required for the increase 
of the productivity of grasses ani the procurement of 
high quality hay in large quantities, the role of hay in 
the feed rations of different farm animals, and the ef- 
fectiveness of hay meal as well as that of hay infusion, 
are pointed out. 
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"Investigation Of Glue-Steel Junctions in Application to Sectional Wooden Bridges." 
Sub 26 Feb 51, Mjlitary Red Banner Engineering academy imeni V. V. Kuybyshev 
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KOBIKOV, G., kand. tekhn.nauk; SILIK, » Ves kand.tekhn.nauk; SHEVCHENKO, G., 
kand.tekhn.nauk vee 


Glued-wood structures used in bridge consturction. Avt.dor. 20 
no.12:19-21 D '57, (MIRA 12:4) 
(Bridges, Wooden) 
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KOBIKOV, G., dots., kand. tekhn. nauk, podpolkovnik: SILIN, V., d ts. 
kand. tekhn, nauk, inzhener-podpolkovnik; SHBV » G., kand, 
tekhn. nauk, podpolkovnik, 


The use of glued units in military engineering. Voen.-inzh. 
zhur. 102 no.3:38-41 Mr '58. (MIRA 11:4) 
(Plywood) (Military engineering) 
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IVANOVA, Yelona Konstantinovna, kand tekhn, nauk; SILI, V.N., kand. 
tekhn. nauk, nauchnyy red.; VILKOV, G.N., red. izd-va3 RUDAKOVA, 
N.I., tekhn. red. 


[Glued wooden structures] Kleenye dereviannye konstruktsii; opyt 

stroitel'stva za rubezhom. Moskva, Gos, izd-vo lit-ry po stroit. 

i arkhit. i stroit. materialam, 1961. 82 p. (MIRA 14:10) 
(Building, Wooden) 
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KARLSEN, 9,0,, dcktor tekhn,nauk, prof,; BOL'SIAKOV, V.¥., doktor tekhn, nauk, 
prof.; KAGAN, M.Yo., doktor tekhn.nauk, prof.: SVENISITSKIY, G.V., 
kand.tekhn, nauk, dotsont; ALNKSANDROVSKIY, K.V., dotsent; BOCHKARBY, 
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dutsont, kand.tekhn.nauk; PISCHIKOV, Y.G., kand, tekhn, nauk, dotsent, 
nauchnyy red.; IVANKOV, P.T., dotesent, red.: BORODINA, I.S., red. 
{zd-vas RUDMKOVA, NiI., texhn.red. 


(Wooden structures] Dereviannye konstruktsii., I2d.3., perer. 4 
dup, Moskva, Gos,izd-vo lit-ry po stroit., arkhit. i stroit, 
materialan, 1961, 642 p. (MIRA 15:2) 

1. Chlen-korraspondent Akademii stroitel'stva i arkhitektury SSSR 
(for Karlsen), 


(Building, Wooden) 
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electrons and fons. VP. Siuin. Z4. ckaper. leor, 
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“excited indépendently of each other, - Long-*ave - 
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the other corresponds to tonic vibrations. At low 
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wavelength, #. RARKIN 
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Title : Some remarks on relativistic wave equations with mass spectrum 
Periodical : Zhur. eksp. i teor. fiz., 27, 116-118, Jul 1954 
Abstract : Letter to the editor. Analyze equations from works by H. Yukawa 


(Phys. Rev. 91 [1953]). A. Pais (physica, 19 [1953]) and J. Rayski 

(Nuovo Cimento, 10, (1953]) and the reasors for the divergences in 

computations. 11 references, including tre 3 mentioned foreign. 
Institution : Physical Institute imeni Lebedev, Acad. Sci. USSR 


Submitted : April 19, 1954 
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symmetrization) on the statistical distribution functio 1 
for many particles is investigated in first order inks 
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that this fatter approach is inapplicable in an elevirot- 
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Author : Silin, Vv. P. 
ope ESM TOTSEE IE 
Title » Concerning the article "Spectrum of excitations of a system of 
many particles" 


Pertolical : Zhur. eksp. 1 teor. fiz. 28, 749-750, Jun 1955 


Abstract : By considering the correlation of particles which is due to thir 
identity one can distinguish the correlation of particles whict 
are in identical spin states and the correlation of particles 
which are in different spin states. In his earlier article (To.4. 
27, 1954) the author utilized an approximat.ion of the binary 
function of distribution, which approximat-on corresponds to tak 
ing into account the correlation due to the identity of particles 
which are in identical spin states. In the present article tr: 
nuthor considers the case of the electron, as against the case of 
Bose particles without spin. He finds that the spectrum of s:.% 
excitations of a degenerate Bose gas of pa-ticles with unit spis 
possesses the form of a spectrum of noninteracting particles, $i+!. 
a spectrum not satisfying the condition of superfiuidity. He 
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therefore concludes that the superfluidity of helium is apparently 
due to not only Bose statistics, but also ubsence of spin in the 
atoms. He thanks Professor V. L. Ginzburg for judging the re- 
sults. 1 ref. 


Institution Physical Institute im. P. N. Lebedev, Academy of Sciences USSR 
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L yA Method of truncated field equations and it: 
application to the scattering of mesons by nucleons. , 
V. P, Siuin, f. B. Tamm anp V. Ya. Fatnsens. ZA. 
—eksper-teor-Fiz., 29, No. 1(7), 6-19 (1955) In Russian. 
The so-called Tammm-Dancoff method is reformu- 
fated, beginning from covariant equations. Fror: 
these, equations in three-dimensional momenturs 
space are obtained. Boundary conditions are cor- 
sidered. Dyson's formulation in the physical vacuurt 
(Abstr. 5854 (1953) 66, 97 (1954) is applied and the 
relation to the old formulation in the bare vacuurn 
discussed. The systerr: of meson + nucleon fs cor- 
sidered, taking Into account coupling with amplitud:s 
describing three or fewer virtual particles. Resul:s 
obtained numerically by resteiction to S- and P-wavts 
are not included here, but will be reported separately. 
Renormalization is briefty considered. 6. B. meow No 
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Zh. ckaper. tear. Fiz., Vol. 29, No. (7); 35). In 
. 2 Russian. 
Bentham and Kronig's statemem that the electro a viseos- 
afuences 
Inveati- 


ity in metals, reaulling from electron Interactio j 

the absorptivity of metals for radta.ion was 
gated. This would be important in metal-optics, alictrical 
and thermal conductivity, ekin effect etc. It was foind that 
the above authora’ method is incorrect, and thelr results 
wrong. Except for very high frequencies, the effec: s of elec- 


tron interaction are negligible. 


Electrical Research A ssociation 
a td { 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550610010-2" 


APPROVED FOR RELEASE: 08/23/2000 


THE TAMM~DANCOFF METHOD. 


Sapekh Tet 


Zo Nauk, Vol. 56, No. 4, 569-635 (1955:. 


sin of the interactioa constant. 
__ much effort has been devoted in the last three years is that of _ 
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Autor ¢ Silin, VP. 
Inst : Physics Institute, academy of Sciences, USSR, Moscow, 
Title : Tho Kinetics of Paramapne tic Phemomena,. 


Orig Pub : Eksperim, i teor. fiziki, 1956, 30, No 2, 42) - 422, 


Abstract 3 Starting out with the kinetic equation with veotor phase 
space magnetization density, an equation is derived for the 
variation of the density M(t) of the magnetization of the 


count is taken here of the collisions between electrons in 
thermal motion, accompanied by & change ‘<n the directions 

of the electron spins; the resultant equation therefore des~ 
cribes the spin-lattice spin relaxation processese The au- 
thor's results are in agreement with Dyson's work who deter- 
mined by means of complicated calculations M(t) with allo- 
wance for the diffusion of the electrons of the metal. 
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AUTHOR: gilin, V.P. 56-5 2by/ bb 
TITLE: Oscillations of a Fermi Liquid in a Magnetic Field oe 
Fermi-zhidkosti, nakhodyashcheysya V magni‘tnen pole 


PERIODICAL: Zhurnal Eksperim. 4 meoret.Fiziki, 1957, Vol. 33, Nr 5, 
pp. 1227-1234 ( USSR) 


ABSTRACT: Kinetic equations for the case without a magnetio field were set 

up by Landau (ref.2). These equations are now extended to the 

assumption that the spin oscillations of 8 Fermi liquid take place 
in a magnetic field. Purther, the spin oscillations for the spatial- 
homogeneous case are investigated and the frequencies of such oscil- 
lations are computed. In this case the frequencies are limit values 
of the spin wave frequencies if the wave lengths tend towards in- 
finity. The presence of a constant magnetic field makes it possible 
that the spin waves are propagated in real, liquid He’. There are 
6 Slavic references. 


ASSOCIATION: Physics institute jmeni P.N.Lebedev AN USSR (Fisicheskiy institut 
im,P.N:Lebedeva AN SSSR) 


SUBMITTED: May 6, 1957 


AVAILABLE: Library of Congress 
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AUTHOR: gilin, V.P. 
Djs on, 
‘On the Theory of Anomalous Skin Effect in Metals (K teorii 


ffekta v metal lakh 


anomal' nogo skin-¢ 
Zhurnal Eksperim. j Teoret.Pisiki, 1957, Vol. 33» Nr 5, 
pp. 4282-1286 ( USSR) 

of the anozalous skin 


to explain the phenomena 
of Fermi liquids modified by Landau, 
"electron 


and the author extends ry to a degenerated 
liquia". It is show that what is known about the Feral surfaces, 
obtained from measuring the surface impedance within the 
effect, does not depend on whether, in 
the case of electron conductivity, the electrons are regarded as & 
gas erated liquid. 1% is shown that, qnen exploiting 
experimental data model represents 
a auxiliary for the purpose 0: its parameter! 
Vo (electron velocity on the Permi surface 


Po (electron momentum) and 
A a2 f a 52 cos X F (cos X ). There are 9 references, 5 of which 


are Slavic. 
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AUG CURS Cilia, ve ts 


fTaLes “ptical properties of ‘fetuls in the Infrared Farce 
(ue o sichessikh svoyatvash netnllovvinf rakrasno/ oblasti 


PERIODICALS gnurnal uksperinental nov i Teoreticheskoy Fiziki, 1955, 
Vol. 34, Ur 3, Pre 10T = 113 (USSR) 


ABSTRACT: “hese optical properties can be described by 
Landau tneory for the Fermi liquid. The present work ghows 
that the results obtained by it essentially giffer fron the 
corresponding results from the wsuai electron theory of ne- 
tals. First the author shortly reports on earlier works deal- 
ing with the same gubject. Within the range of small frequencies 
where the static characteristics of metals can be neglected 
this theory pased on the conception of electron liquid does 
not differ from the usual theory. Whe same applies also for 
a clearly pronounced anonalous skin effect. First an equation 
for the description of the electrons of the quasiparticles 
of the d egere rated electron liquid - is given. The collision 
integral of the Ferni Liquid coincides with the usual one. 
Card 1/3 Phe equation just mentioned is then specialized for the infra- 
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Optical Properties or Hetals in the Infrared Range 


tion. Fron this 


red range ang put down in zero-th approxinat 
approximation of 


can then easily be determined tue sero-th 
the complex tensor of conductivity Bap (da = ype ) as 


well as the corresponding tensor of the complex dielectricity 
constant. Also for the surface inpedance of the metal a for- 
nula is put down. In zero-th approximation the density of the 
electric charge is equal to zero, and the continuity equction 
then has the form div j = 0- “ne expression for the surface 
impedance obtained is purely jnaginary- Then the author in- 
yestigates the case where the collision integral and the tern 
containing the constant nagne tic field strength are essential- 
ly greater than those teras containing 4 derivative with re- 
spect to the coordinate. The resulting expression for the 
density af current is put down. Also the case where the skin 
effect is neither normal nor anomalous is of interest. This 
solution of the problem is, however, wactically already 
contained in the results given. the perturbations leadin,; to 
the correction of first approximation enter the correspondins 
equations in an additive Way. An expression for the surface 
Card 2/5 impedance in a general case js put down. She results obtained 
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According +o the theory 
liquid the kinetic equa 

n of the distribution function of the quasipartic- 
les (electrons) of the degenerated electron liquid reads 


p) on > Py) D 2 
in eR [ane SESE + EF 


of long waves, which 
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Net eI ee 
On the Theory of Plasma Waves in a Degenerated Electron Li~ 
quia (K teorii plazmennykh voln v vyrozhdennoy elektronnoy 


Zhurnal Eksperimental! noy i Teoreticheskoy Fiziki, 1958, 


Vol. 34, Nr 3s pp. 781-782 (USSR) 


py Landau (reference 2) of the Fermi 


tion for the non-equilibrium additio- 


n - 0 


Eo 


No denoting the distribution function holding for equilibrium 
and &, the energy of the electron in theequilibriun state. The 
the solutions of the above mentioned equa- 


e(ikr - it) and is interested in the case 
makes possible an expansion with respect 


CIA-RDP86-00513R001550610010-2" 
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On the Theory of Plasma Waves in a Degenerated Electron gov /56-34- 3799/99 
Liquid 


to the powers of Kk. On the condition that the Fermi-plane is 
u sphere the following dispersion relation is obtained for 
the dependence of the frequency “wy of the plasma waves on the 
vector within the range of long waves 


ae a et v¥((3/5) + Bo * (4/25) &y)k° - 


¥o and po denoting the velocity: and the momentum of the elec- 
tron on the Fermi liquid; Ay or A reapectively denote ‘the 
coefficients of the development, according to the Legendre- 
polynomials. An? 0 holds for an idegl Fermi gas of the elec- 
trons, and the last mentioned formula transforms into the 
corresponding formula of the previous work by Gol'dman (Ref 1)- 
The author then estimates the coefficients An for the case 
that the function is determined by the amplitude of the scat- 
‘ tering to the front. This amplitude is here computed in the 
° Born approximation for & screening Coulomb potential. When 
the anisotropy of the metal is taken into account in the &P~ 
proximation &) 2/ v3 > «2 Sp 0 2/c? ( where c denotes Light velo- 
Card 2/3 city) also the term of Longitudinal waves can be used. Then an 
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On the Theory of Plasma waves in a Degenerated Electron sov/56-34, - 3-55/55 
Liquid 


equation is given for the determination of the frequency of 
plasma vibrations. All which has been said here can refer to 
real metals onyl when theenery of the plasma vibration is 
small compared to the distance from the conduction zone to 
the next filled zone. The dependence of the frequency of the 
plasma waves on the direction of the vector k can lead to a 
widening of the line of discreet losees of electrons on the 
passage through non-cubic metals. There are 4 references, 

4 of which are Soviet. 


ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva Akademii nauk SSSR 
(Physical Institute imeni P.N. Lebedev AS USSR) 
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24(9) 50V/56-35-9- 21/56 
AUTHOR: Silin, V-. F- 
PITLE: Oscillations of a Degenerated Electron Fluid (Kolebaniys 


vy rozhdennoy elektronnoy zhidakosti) 


PSHLODICAL: Zhurnal eksperimental' noy 4 teoreticheskoy fiziki, 1958, 
Tol $54 Hr D+. BP 1243-1250 (USSR) 


ABSTRACT: The author of the present paper investigetes the oscillations of 
an electron fluid on the basis of Landau's theory of the Fermi 
fluid (Ref 1). An investigation of these oscillations by means 
of the general theory of the degenerated electron fluid permits 

consideration of the longitudinal plasma waves as well as of 
the transversal electromagnetic weaves (Refs 2-4). Here the in- 
teraction between electrons which is caused by the electro- 
magnetic field is taken into considere tion. This consideration 
is, however, of use only if interac zion petween electrons is 
gmall compared to their kinetic enevgy. If this is not the case, 
the exchange correlation of electro1s changes the kinetic equa- 
tion (Ref 5)- The theory developed by Landau has already been 
diseussed (Ref 6). The author bases his investigations of elec- 
vard 12 tron fluid oscillations upon an equation of motion (according to 
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reference 6) for quasiparticles as well as on the Maxwell equa- 
tions. Without considering spin-orbit interaction, plasma waves, 
electromagnetic waves, zero sound and Spin waves are investi- 
gated. A major part of references mentioned in this paper are 
earlier papers by the same author. There are 11 references, 10 of 
which are Soviet. 
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? . 0582 
AUTHOR: Sibin,Y-P-—— SOV/ 141-272-7122 
TITLE: Electromagnetic Fluctuations in the Media Having a 


Spatial Dispersion 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy: Radiofizika, 
1959, Vol 4; Nr 2, PP 198 - 202 (USSR) 


ABSTRACT: The theory of electromagnetic fluctuations (S.M. Rytov et 
al. - Refs 1-4) shows that if there exists & local 
functional dependence between the induction and the 


intensity of the electromagnetic field: 
D,(f) = e, (oBs (2) , 8B,(2) = pce Hy (2) (1) . 


the correlation of the random inductions 33 also of the 
local type: Some corollaries of this theory can be 
derived from the following formula (Ref k), which deter- 
mines the fluctuations of the electromagnetic field in an 


infinite jsotropic medium: 


card 1/6 
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Huw ce (w) iw 
(E(r)E(r') y=2He tha} &(R) “8 (2). 
a 2° 2 
OUT elod Re \ 


The left-hand side of Eq (2) is related to the average 
value of the produc t of the field components by means of 
Eq (3)- In the above equations ; the notation is as 
follows: 
a ae e"(w) 
is the imaginary component of the permittivity 
(e = €' + ie") 3 
q is the frequency of the electromagnetic 
field (which 15 4 sinusoidal function of time); 


tT ag the temperatul e, 
“vy, =(Ls the Boltzman constant .- 
Cardz/6 
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The peculiarity of Eq (2) is the presence of the 
6-function in front of the term which is proportioial 

to the jmaginary component of the permittivity; tnis 
leads to infint ely high fluctuations of the electric 

field in dissipative media. This singularity corresponds 
to the longitudinal field fluctuations - The singularity 
can be eliminated if the equations are constructed which 
permit the existence of Longitudinal electromagnetic waves 
so that to each frequency 7) corresponds a wave having 

a definite wave vector kK -« The spatial dispersion of the 
electric field can be taken into account by employing 

Eq (4) (Vel. Ginzburg - Ref 5). The jnduction and the 
intensity of the electromagnetic field are related by 
means of the integrals (V.D. Shafranov - Ref 7): 


Card3/6 
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(5) 
B(x) = (aca, (er, £3 wWHy(e) 


where the kernels a? and aP may be dependent on the 
form of the media considered. In order to investigate 
the fluctuations, it is necessary to add to the right-band 
side terms of Eqs (5) two random functions K and L 
which denote the inductions of the electric and the mag- 
netic field. respectively. The correlation of these 
inductions 15 expressed by Eq (6) (Ref 4). The Maxwell 
equations. when written in terms of Fourier components, 
are in the form of Eqs (7); similarly, ©4 (6) can be 
written as Eqs (8). On the basis of Eqs (7). the fields 
are given by Eqs (9). From these and Eqs (8). it is 


possible to derive Eqs (10) and (11). By employing an 
Card4/6 
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inverse Fourier transformation, the average value of 
the product of the electric: field components is given 
by: 


AECL ee (B, (x) Bj (z")) oe +ut) = 


Ro 
= - 2h6(o + w!)cth —— @, (2 w) (12) 
aw 


where $,; is expressed by the next formula on p 201. 


The correlation function for the longitudinal fields is 
therefore given by Eq (13). Now, if the equation which 
permits the existence of longitudinal waves is in the 
form of Eq (14), where © and fp are real, Eq (2) can 
be written as Eq (15). The first component in square 
brackets in this equation corresponds to the longitudinal 

Card5/6 field, while the second component represents the transverse 
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field. It is seen that Eq (15) does not contain the 
singularity in the form of 6(R) . Further, when the 
complex permittivity tends to zero, the fluctuations of 
the longitudinal field do not tend to an infinitely large 
amplitude but, on the contrary, tend to decrease. The 
author makes acknowledgment to V.L. Ginzburg for his 
interest in this work. There are 10 Soviet references. 


ASSOCIATION; Fizicheskiy institut im. P.N. Lebedeva AN SSSR 
(Physics Institute im. P.N. Lebedev of the Ac.Sc.. USSR) 


SUBMITTED: January 2, 1959 


Sue, EAH ABO oc nae A 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550610010-2" 


"APPROVED FOR RELEASE 
: : 08/23/2 a 


PRISE Tee. a7 St ot 


AUTHOR:  Silin, V.P- de aad 
TIGL : On the Theory of Conductivity! 


PWHRIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 3; 
pp 331-334 (USSR) 


ABGERACI: The usual theory of conductivity of metals (Ref 1) is 
based on the assumption that the conduction electrons 
may be looked upon as a gas of non-interacting particles. 
In reaiity the interaction between the electrons is not 
small (Ref 2) and it is therefore natural to suppose 
that many of the results of the usual theory of 
conductivity might be incorrect. This means that it is 
desirable to set up 4 theory of conductivity in which 
the conduction electrons are looked upon aS & degenerate 
electron fluid. he problem may be solved using the 
‘termi fluid theory put forward by Landau in Ref 3 and 
treated by the present author in Ref 4. It is shown 
in the present paper that the theory of conductivity 
based on the electron fluid idea leads to the same 
results as the usual theory. ‘the phenomena considered 
are: electrical conductivity, thermal ow nductivity,and 
card 1/2 thermoelectric galvanomagne tic and thermomagnetic effects. “ 
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AUTHOR: gilin, V- P. gov /56-36-5-21/76 
eee: 

TITLE: On the Problem of Optical Constante of Conductors 


(K voprosu ob opticheskikh postoyannykh provodnikov ) 


PERIODICAL: Zhurnal eksperimental' ncy 4 teoreticheskoy fiziki, 1999s 
You 36, Nr 5, pp 1443-1450 (USSR) 


ABSTRACT: In an earlier paper (Ref 4) the author investigated & theory 

of the optical properties for the case of an inclined 

incidence of radiation upon the surface of a massive conduc- 

tive body. The anomalous skin affect is taken into account by 
the introduction of a boundary coniz+ion on the surface of the 
conductor. The surface resistance thus taken into account leads 
to an additional loss which corresponds to the diffusion 
scattering of the conductiv= ty alestrons in the metel surface. 
In the present paper the provies& of determining the complete 
set of optical constants ard she fiuctuations of the electro= 
magnetic field and the electroayne eat relations in consilera- 


a 


tion of a boundary qmpedance 3 = y tg discussed. he impedance 


~_ 
is connected with the surface onrrent density i and the 
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tangential components of the electric field according to 
> 379,99 
i= y (oo) Bn ( nE )} a yo) denotes the complex surface 


F > d ; 
conductivity and n is the exe rnel yoerticel on the surfi28 
of the conductive body. For anisotropic conductcrs end supis 


crystals it holds ix = Ya Eg , where de 43 the twoedimen- 
gional surface tensor In the followings conditions are 
discussed first without considering the anomalous skin affect 


= 

of D= EE and the complex dielectric constant 

e(w) = (n-ix) = &,+ iE,» and then in consideration of the 
; — and 7 > 

anomalous skin effect if D= ebt afhE + b grad div Ee 


It is shown among other things that for an isotropic conductor 
two reali quantities that correspon". 40 complex voundary 
impedance, must be taken into account besides the refraction 
index n and the absorption constants K - The real part of the 
boundary impedance determines the surface 108S8@S,; and the 
imaginary part of € determines the volume losses. The 
relations are discussed which exist between the reai- and 
Card 2/3 the imaginary parts of complex surfac? conductivity. 
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On the Problem of Optical Constants of Conductors sov /56-36-5-21/76 
For the field components of an isotropic metal in the 
semi-space a correlation formula is derived and discussed. 
There are 7 references, 6 of which are Soviet. 
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21, (8) 
AUTHOR: _Siliny Ve Ete gov /56-37-1-40/64 
TITLE: On Collective Losses of Fast Electrons in the Passage Through 


Matter (0 kollektivnykh poteryakh pyatrykh elektronov pri 
prokhozhdenii cherez veshchestvo 


PERIODICAL: Zhurnal ekaperimental 'noy 4 teoreticheskoy fiziki, 1959, Vol 37, 
Nr 1(7), pp 273 - 282 (USSR) 


ABSTRACT: The present paper deals with tae problem of losses of fast 
electrons which pass through thin films from the point of view 
of the theory developed by I. Yee Tamm, I. M. Frank, and 

E. Fermi (Ref 1), taking gpatial dispersion of the dielectric 
constant into consideration. At fireat, a short report is given 
on the general stage of the problen. Spatial dispersion leads 
to the circumstance that the dielectric constant is a tensor 
even in an isotropic medium, and has the form 
k,k k,k 
Ey (w,®) = (04x) {0 - }+ id (,k), ee and et ae- 
j 4j Kk? “2 
noting the transverse and the longitudinal dielectric constant. 
By use of the afore-mentioned formula, the author finds an ex- 
Card 1/4 pression for the energy loss of a fast charged particle per 


Cd 
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unit of length in the passage through matter: 


22°? 
2 (enol cea ea aI 
ee er era /ve Le @ ba +a /v) 
2 2 


Vv q 
-_— a zs . ze denotes the charge, 
ef get |v 26 thao +S /o 7 


and v the velocity of the fast particle. The first summand in 
the curly bracket depends on tae enission of longitudinal 
waves, the second summand by the transverse Cherenkov-radiation. 
As ordinary collective losses of fast electrons are just con- 
nected with the emission of Iicngitudinal waves, the author con- 
centrates his attention upon the first summand in the above 
formula. An expression for the probability of scattering of a 
fast particle per unit-length of path into the angle a8 with 
emission of 4 longitudinal quantum (Plasmon) jn the frequency 
interval dw is then written down. The experimentally measurable 


quantity is therefore im { 1/e!(o,«)}, and this very quantity 
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must be determined by the theory of collective losses by using 
one or the other model representations of the electrons of the 
medium. The author then finds the corresponding expressions 


for et for the case of an electron gas of high density and for 
an electron liquid. Further, certain particularities of the 
losses of fast particles (which are connected with a possible 
excitation of the zero sound) are discussed. For the spectrum 
of plasma vibrations, the expression 


32,2 is 

pk 2 

BiG ee = ae is obtained. The longitudinal 
° 5m- o 20 Po 


dielectric constant of a degenerate electron liquid is then 
calculated according to L. D. Landau's theory (Ref 3) of the 
Fermi liquid. In the next par’, an expression for the proba- 
bility of scattering of a fast electron per unit-length of path 
with emission of a longitudinal quantum is found, and some con- 
clusions for that range where the spatial dispersion is no 
longer weak are also discussed. The next part deals with another 
Cari 3/4 possibility which leads to a dependence of the amount of dis- 
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crete losses on the scattering angle, and is not connected with 
spatial dispersion. Such a possibility results in the case of 
optically anisotropic media. Fcr relativistic electrons, the 
role of transverse quanta, and particularly the Cherenkov-radi- 
ation, must be considered in the investigation of losses. The 
author thanks V. L. Ginzburg and L. D. Landau for the kind dis- 
cussion of some problems. There are 18 references, 13 of which 
are Soviet. 


Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P. N. Lebedev of the Acadeny of 
Sciences, USSR) 
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TITLE: The Theory of Weak Solutions of Het in Liquid He? (Teoriya 


slabykh rastvorov Hed v zhidkom He’) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1959, 
Yol 37, Nr 1(7)» pp 143-152 (USSR) 


ABSTRACT: The present paper 4g concerned with the thermgdynamics and 
the kinetic phenomena in weak solutions of He’ in liguid He-. 
In the case of such a solution, 2 kinetic coefficients are 
to be considered in addition to the viscosity coefficient 
and the heat-conduction coefficient *, 1.6. the diffusion oo- 
efficient D and the coefficient of thermodiffusion Dk» 


Kn denoting the thernodiffusion ratio. These opefficients 
are determined by the equations J - -ed(Vo + - Vv?) at 
> > ; 

B= Biny + Byormi * 0; 4 = -nVT at t - 0.7 denotes the 
current of impurities, Q the heat flow, @ the total current 
of the momentum in the solution; the latter is conposgd of 
the momentum transferged by the impurity excitations 85.4)? 

Card 1/4 and of the momentum 6p transferred by the Fermi P 
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excitations. Instead of the ugual deviation of the distribu- 
tion function of the Fermi excitations from the equilibrium 
value ing » a certain effective expression 


onze = Sng - on {gn e(p,p')at' enters the collision integrals 
$ 6” 0 


caused by the acattering of the Fermi excitations. But the 
sane expression appears, inatead of the usual éng in the 


formulas for the various currents determined by Fermi ex- 
citations. This ig why the form of éng is not observable 

in the calculations. The first part o the present paper 
deals with the thermodynamics of weak solutions of He in 
Liquid He4. The authors investigate the conditions under 
which the dissolved He4 atoms can be described by Boltzmann's 
statistics. The deviations fron classical statistics occur 
at those -4emperatures at which only the interaction of the 
impurity excitations petween each other, or the quantumlike 
degeneration of the impurity 625) are essential. The spin 

of the atoms is equal to zeros and the tenperature tT of the 
degeneration of the impurity eas is therefore equal to ie ” 


Card 2/4 = $2, 2/3q72l fen) (32/4 /2)+ Bom 0/ denotes the number of atoms 
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of pure He? in 1 em’, ms the mass of the He? atom, ¢ the 


concentration of He. The authors then compare tT, with those 
temperatures at which the interaction of the impurities 
between each other plays a certain role. The second part 
deala with the kinetic equation. This equation determines 
the distribution Fyne $2.00 of the elementary excitatiom in 
the solution_of lle’ in liquid He’, and has the fom: 

Bh Tt Ho 7 kTo. The authors derive the kinetic equation for 


the Fermi excitations and also for the impurities, the col- 

lision integrals in the standard form as well as the ef- 

fective cross sections for the scattering of the impurities 
on the Fermi excitations and impurities. The third part deals 
with the diffusion of the impurities. As this problem can 
hardly be solved accurately, the two limiting cases of high 
(range of validity of the Pomex anchuk law) and low tempera~ 
tures are investigated; the results in the intermediate range 
can then be determined by interpolation. The corresponding 
diffusion coefficients are explicitly written down. The thermo- 
diffusion ratio is calculated in a similar manner a8 the 

Card 3/4 diffusion coefficient. The thermodiffusion coefficient is 
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small as compared with the diffusion coefficient. The vis- 
cosity and the thermal conductivity are calculated in the 
last two parts. The authors thank B. I. Davydov for a useful 
discussion. There are 14 Soviet references. 
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4° 
absorption jn Met 


ticheskoy fiziki, 1960, 


investigation of 


oretical 
on is caused 


TEXT: The artiole under review 4 
sound absorption in the low-temperature range * 
by electrons: The frequencies under consideration were 
condition A < 1 (), - sound wave lengtD, } ~ mean free path of electrons) 

In the Limiting case 1 may be considered infinitely small. 

nder these conéitions are similar to ose 
sound waves may 
Lande). 


is satisfied 
gp taking place u 


The processé 

developing in 68 degenerate © 

be studied in 4 similar manne as tha 

In 8 previous papers the author found that in this case 

jinesr function of frequency (longitudinal sound) -« Absorption for 

longitudinal and transverse gound has been investigated vy Pipperd- All 
{ous investigations have the disadvantage that 1) the Pera ) \~ 


these prev 
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the metal are not regarded as a gas, but as a fluid; Landau's theory of 
the Fermi fluid). The author finally thanks V. L. Ginzburg for his dis- 
cussions. There are 11 references, 8 of which are Soviet. 
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t 
transverse and longitudinal oscillations are given (€ Pi, el), and the 
gcreening radius of interaction jg defined: 


lim lim (el 1) = r72_ «another characteristic quantity 18 the skin 
k=0 W/ka0 : 
depth. For w/k » 0 qt characterizes the distance at which the transverse 


field changes: e“? = (4ni/w)o"™ («) 5 ot = C/k. C is 8 constant that depends 

on the actual properties of the plasma. The penetration depth of the trans- 
verse field is equal to 5 = (202/nca) 1/3. By use of these general relations, 

the author determines the tensor of the dielectric constant for an electron- 

jon plasma in Viasov's self-consistent field approximation. The electron 

and ion digtribution functions are given, and an expression (8) is obtained : 
for é, (sk) from the linearized equations of motion (the solution of the x 


equation of electron motion is given py (6), that for the ions is analo- 
gous). With w= ky one obtains the relations given py (9) for €(O) + 

re and C. In the followings the author studies an ultrarelativistic elec- 
tron plasma for which he calculates the contributions & the ultrarelativis- 


tic electrons to the dielectric constant. The contributions of the 
card 2/3 
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Jol. 902 No G. PP A eae 

\lo 
TEAT: The obje>! of the presen® work was to obtain & winetic equation 
guitable for aescribing processes whose sharacteristt? times are pmaller 
than or comparable te the coilision rimes- “he equatioes is obtained on the 
pasis of the model of a G83 whose particles interac’ with one another ,\ 
weakly put whose grate is subjected oO rapil cnanges (e.g+s & P ama) The 
analegous problem for siower processes was considered py L- De Tandau 


earlier. h equation g obtaine the method cof pertu pation tnecry: 
The author follows he method ° ne Ne Bogelyueey f : at} ° 
\ 


obtain the equation cof mot icon for the gistribut ton unction (pti: the 
correlation function g( 2B! it) is first aerived- It ig first shown for 
a gas of charged particles in the absenve cf @ magnets field that for 
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